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Inhibitors 



The present invention relates to novel 3,5-substituted 7-azaindole compounds, 
their use in the inhibition of c-Jun N-terminal kinases, their use in medicine and 
particularly in the prevention and/or treatment of neurodegenerative disorders 
related to apoptosis and/or inflammation. The invention also provides processes 
for manufacture of said compounds, compositions containing them and 
processes for manufacturing such compositions. 

c-Jun N-terminal kinases- (hereinafter referred to as "JNKs") are members of the 
mitogen-activated protein kinase (MAPK) family. JNKs are involved in 
"response to Various "stimuli", " including proinflammatory cytokines and 
environmental stress. JNKs, and JNK3 in particular, play an important role 
during apoptotic death of cells and therefore have been implicated in various 
disorders including stroke, traumatic brain injury and other neurodegenerative 
diseases such as Parkinson disease, Alzheimer disease and others. Since JNK 
activity is a physiological regulator of AP-1 transcriptional activity, JNK 
inhibitors are expected to reduce inflammatory response. 

Apoptosis is a form of cell death in which the cell actively participates in its own 
destruction in a process involving a characteristic series of biochemical and 
morphological changes which are regulated by specific cell death genes (Stellar, 
1995, Science 267: 1445-1449). The apoptotic cell death is a process that has 
been observed in the developing mammalian nervous system (Jacobson et al,. 
1997, Cell 88: 347-354). In mice, the inaetivation by homologous recombination 
of genes that encode proteins that promote apoptosis, such as the caspase-3 or 
the Bax protein, prevents developmental neuronal cell death. The destruction of 
genes that encode cell death suppressors such as Bcl-x, leads to enhanced 
neuronal cell death (Motoyama et al, 1995, Science 267: 1506-1510; Deckwerth 
et al, 1996, Neuron 17: 401-411; Kuida et al, 1996, Nature 384: 368-372)/ 
There is increasing evidence that apoptosis plays an important role in the 
pathology of acute and chronic neurodegenerative diseases (Thompson, 1995, 
Science 267: 1456-1462; Holtzman and Deshmukh.,1997, Nature. Medicine 3: 



954-955). For example, in transgenic mice overexposing the anti-apoptotic 
Bcl-2 protein in the nervous system there is a decrease in infarct volume 
following cerebral ischemia (Martinou et al, 1994, Neuron 13: 1017-1030). 
Similarly, injection of the caspase inhibitor BAF reduces neuronal cell death 
following hypoxia/ischaemia in neonatal rats (Cheng et al., J Clin Invest. 1998, 
101: 1992-1999). Another example is spinal muscular atrophy (a motor 
neurondisease) where loss of function mutations in the SMN gene is associated 
with the disease. Recent data has shown that the wild type SMN protein binds to 
Bcl-2 and co-operates with it to inhibit apoptosis (Iwahashi et al., 1997, Nature 
390: 413-417). These results suggest that inhibitors of neuronal apoptosis could 
be beneficial in the treatment of human neurodegenerative diseases. There is 
"increasing evidence that neuronal apoptosis is an important pathological feature 
of stroke, traumatic brain injury and other neurodegenerative diseases. 
Therefore, pharmacotherapy using inhibitors of neuronal apoptosis may provide 
a therapeutic benefit in neurodegenerative conditions. 

A number of groups have studied the mechanisms of neuronal cell death using in 
vitro cell culture systems and the results suggest that in some systems the 
transcription factor c-Jun is activated by the removal of survival signals and 
promotes cell death. 

Antibodies specific for c-Jun protected NGF-deprived rat sympathetic neurones 
from apoptosis (Estus et al, 1994, J. Cell. Biol. 127: 1717-1727). Analogous 
neuroprotection due to expression of a c-Jun dominant negative mutant has been 
demonstrated, whereas overexpression of wild type c-Jun protein was sufficient 
to induce apoptosis in the presence of NGF (Ham et al, 1995, Neuron 14: 927- 
939). Estus and co-workers recently showed that an increase in c-Jun RNA 
levels occurs in cortical neurones undergoing apoptosis after treatment with P- 
amyloid peptide (Estus et al, 1997, J. Neurosci. 17, 7736-7745). It has also 
been shown that c-Jun is required for apoptosis in cerebellar granule neurones 
deprived of survival signals (Watson etal, 1998, J. Neurosci. 18: 751-762). 
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c-Jun is activated by JNKs, which phosphorylate its transcriptional activation 
domain. In humans there are three JNK genes : JNK1, JNK2 and JNK3. The 
RNAs encoding JNK1 and JNK2 are expressed in many tissues, including the 
brain, but JNK3 is restricted to the nervous system and to a smaller extent the 
heart and testes. 

JNKs are strongly activated in cellular responses to various stresses such as UV 
radiation, heat shock, osmotic shock, DNA-damaging agents, and 
proinflammatory cytokines such as TNFa, IL-1P and others (Whitmarsh et ah, 

1997, Mol. Cell. Biol. 17: 2360-2371). Upstream regulators of the JNK pathway 
include kinases such as SEKl, MKK7 and MEKK1. There is evidence that Jun 
"kinase activity is required for neuronal apoptosis in vitro. Overexpression of 

MEKK1 in sympathetic neurones increased c-Jun protein levels and 
phosphorylation and induced apoptosis in the presence of NGF indicating that 
activation of the Jun kinase pathway can trigger neuronal cell death (Eilers et al, 

1998, J. Neurosci. 18: 1713-1724). The Jun kinase pathway has been shown to 
be necessary for the death of differentiated PC12 cells deprived of NGF (Xia et 
al, 1995, Science 270: 1326-1331; Dickens et al, 1997, Science 277: 693-696). 
Furthermore, compound CEP-1347, which inhibits the c-Jun pathway (upstream 
of Jun kinase), protects motor neurones against cell death induced by survival 
factor withdrawal (Maroney et al, 1998, J. Neurosci. 18: 104-111). 

In JNK3 homozygous (-/-) knockout mice, epileptic seizures and death of 
hippocampal CA3 neurones induced by injection of kainic acid is blocked. This 
indicates that JNK3 is involved in certain forms of neuronal cell death in vivo. It 
is also a critical component of GluR6-mediated excitotoxicity (Savinainen et al. 
J Biol Chem, 276,11382-11386 (2001)). Furthermore, JNK3 (-/-) mice appear to 
develop normally and are viable suggesting that JNK3 is not essential for 
development or viability. 

Strong nuclear JNK3 immunoreactivity in the brain CA1 neurones of patients 
• with acute hypoxia suggests that JNK3 is involved in hypoxia-related 
neurodegeneration. (Zhang et al. Proc Natl Acad Sci U S A 1998 Mar 
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3-95(5):2586-91). Transient hypoxia, may also nigger apoptosis through 3NK 
•Jung pathway in deve.oping hrain neurone, (Chihab * «L Brain Res Mo. 
Brain Res 1998 Dec 10;63(l):105-20) 

Fulfll ermore, JNK3 immunoreactivity is co.ocalized with Alzheimer disease- 
affected neurones (Mohit « oL Neuron 1995 Jan;14(l):67-78). Moreove, . JNK3 
is related to neurofibrillary pathology of Alzheimer disease (Zhn et aL J 
Heurochem 2001 lan^^l). In par.ieu.ar, 1NK3 indue, rohu. 
phosphorylation o, amy.oid precursor protein (APP) thus * 
LaLsm in disease state (Standen - al. J Neurochem 2001 Jan; 76(1).316- 

20). 

The present inventors have provide* compounds which are inhibitors of c-Jun 
N-teiminal kinases. 

tte present invention relates to a compound of formula I as defined be.ow 




wherein 

R stands for carbocyCy,, subsrituted carboeyclyl, heterocyclyl, or substituted 

heterocyclyl, wherein . q , 

L optionally substitute* carbocyc.yl or oprionally subsututed 
he.erocyc.yl group is opuonaUy fused to an nnsamrated, parnally 
unsaturated or foUy saturafcd five .o seven membered ring contammg 
zero to three heteroatoms, 

each substtotable carbon atom in R, including the optional fused rmg . 
optionafly and independently substituted by one or more of C„ 2 d*. 
carbocycly., or heterocyclyl, halogen, haloaKy., OR , SR , NO, CN, 



NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR'COaR 2 , COzR 2 , 
COR 2 , CONR 2 R 2 , S(0) 2 R 2 , SONH 2 , S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0)2R 2 , 
wherein each R 2 may be the same or different and is as defined below 
and wherein: 

the Ci-12 alkyl optionally incorporates one or two insertions 
selected from the group consisting of -0-, -C(O)-, -N(R 2 )-, -S(O)- 
and -S(0 2 )- wherein each R 2 may be the same or different and is 
as defined below; 

the C M2 alkyl, carbocyclyl, or heterocyclyl group is optionally 
substituted by one or more of halogen, haloalkyl, OR 2 , SR 2 , N0 2 , 
CN, NR 2 R 2 ,'NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , nr 2 co 2 r 2 , 
C02R 2 , COR 2 , CONR 2 R 2 , S(0)$L 2 , SONH 2 , S(0)R 2 , SO.NR'R 2 , 
NR 2 S(0) 2 R 2 ; wherein each R 2 may be the same or different and 
is as defined below and 

the carbocyclyl, or heterocyclyl group is optionally substituted by 

one or more Cm 2 alkyl, 
each saturated carbon in the optional fused ring is further optionally and 
independently substituted by =0, =S, =NNHR 2 , NNR 2 R 2 , - =N-OR 2 , 
=NNHCOR 2 , =NNHCO z R 2 , =NNS0 2 R 2 , or =NR 2 , wherein each R 2 may 
be the same or different and is as defined below; and 
each substitutable nitrogen atom in R is optionally substituted by R , 
COR 2 , SO^ 2 or CO^ 2 , wherein each R 2 and R 3 may be the same or 
different and is as defined below; 

is hydrogen , C M2 alkyl or aryl, optionally substituted by one or more of 
C M alkyl, halogen, Cm haloalkyl, OR 4 , SR 4 , N0 2 , CN, NR 4 R 4 , 
NR 4 COR 4 , NR^ONR'R 4 , NR 4 COR 4 , NR 4 CO z R 4 , C0 2 R 4 , COR 4 , 
CONR 4 2 , S(0) 2 R 4 , SONH 2 , S(0)R 4 , S0 2 NR 4 R 4 , NR 4 S(0) 2 R 4 , wherein 
the Ci-i 2 alkyl group optionally incorporates one or two insertions 
selected from the group consisting of -O-, -N(R 4 )-, -S(O)- and -S(0 2 )-, 
wherein each R 4 may be the same or different and is as defined below; 
is C M2 alkyl or aryl, optionally substituted by one or more of Q. 4 alkyl, 
halogen, Cm haloalkyl, OR 4 , SR 4 , N0 2 , CN, NR 4 R 4 , NR 4 COR 4 , 
NR'CONR'R 4 , NR 4 COR 4 , NR 4 C0 2 R 4 , C0 2 R 4 , COR 4 , CONR 4 2 , SCO)^ 
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com* <W S0 2 NRV,NR 4 S(0) 2 R 4 , wherein theCa-ualkyl group 
SONH2, S(0)R . SO, NR . ^ ^ ^ 

optionally incorporates one or two insertion 4 

, n isrfR 4 ^ -S(OV and -S(0 2 )-, wherein each R may 
consisting of -O-, -N(R >, -W) 

the same or different and is as defined below; 
is hydrogen, C M alkyl, or C^haloalkyl; 

is c , 2 *. -* *« « caibocyclyl M heter0CyCly1 ' 

each of which is optionally subsutute* where:* 

the optionally substituted carbocyclyl or heterocyc.y gr f 
1 Ly fuLd to one to three unsaturated, partially unsaturated 
JZs-atedfivetosevenrnetnberedringsc— gseroto 

three heteroatoms, , 
each subsdtutablecbona^iuR'.including the opUonalfuse4 

1 is optionaUy and independently substituted by one or mo* 
I g C,,a alt,!. C, 2 cyclop, ft. ^ 
„1 halogen, haloattyl, OR*. SR ; HO, «. NRR . 

sco)^, sonh, sco^, so 2 nhW. » 

above and wherein: 

the C,,a aUtyl group optionally incorporates one or two 
insertions selected from the group consisting of SH- 
OP)-, -N(R 2 >, -SOT- «* ^(0 2 )-, wherem each R may 
be flre same or different and is as defined above; 

toe Oh, alkyl, C„ cyc,oal*yl, ft,* heterocyclic* 
aryl, or heteroary, g.oups a. opdonaUy subs^d by ^e 

or mo re of halogen, haioal^l OR^SR , NO, « 

CO**. COR 2 , CONK*. S(0)^, SONH, S(0)R 
SONRW. NR^SCO)* 2 , wherein each R may be the 
same or different and is as defined above; and 
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the C3-12 cycloalkyl, C 3 ., 2 heterocycloalkyl, aryl, or 
heteroaryl groups are optionally substituted by one or 

more C1-12 alky 1 groups; 
each saturated carbon in R', including the optional fused ring.js 
farther optionally and independently substituted by =0, -S, 
NNR 2 R 2 , =N-OR 2 , =NNHCOR 2 , =NNHC0 2 R 2 , =NNS02R 2 , or 
=NR 2 , wherein each R 2 may be the same or different and is as 
defined above; and 

each substitutable nitrogen atom in R' is optionally substituted by 
R 3 , COR 2 , S02R 2 or CO^R 2 wherein each R 2 and R 3 may be the 
same or different and is as defined above; 

is hydrogen, Cwa alkyl, carbocyclyl or heterocyclyl, each of which is 

optionally substituted, wherein: 

the said carbocyclyl or heterocyclyl is optionally fused to one to . 
three unsaturated, partially unsaturated or fully saturated five to 
seven membered ring containing zero to three heteroatoms, 
each substitutable carbon atom in R", including the optional 
fused ring, is optionally and independently substituted by one or 
more of C w2 alkyl, Cm* cycloalkyl, C 3 -n heterocycloalkyl, aryl, 
heteroaryl, halogen, haloalkyl, OR 2 , SR 2 , NG 2 , CN, NR 2 R^, 
NR 2 COR 2 , NR 2 CONR 2 R 2 ,.NR 2 COR 2 , NR^OaR 2 , C0 2 R 2 , COR , 
CONR 2 R 2 , S(0) 2 R 2 , SONH 2) S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0) 2 R 2 , 
wherein each R 2 may be the same or different and is as defined 

below and wherein: 

the Cm 2 alkyl group optionally incorporate one or two 
insertions selected from the group consisting of -O-, - 
C(0)-, -N(R 2 )-, -S(0)- and -S(0 2 )-; • 
the Ci-ia alkyl, Qwa cycloalkyl, Qua heterocycloalkyl, 
aryl, and heteroaryl groups are optionally substituted by 
one or more of halogen, haloalkyl, unsaturated or partly 
saturated cycloalkyl, aryl, or heteroaryl, OR 2 , SR 2 , N0 2 , 
CN, NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , 
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Hftjrf, CO* 2 , COR 2 , (XJNRW. SCO)* 2 , SONH2, 
S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0)aR 2 , wherein each R may 
be the same or different and is as defined above; and 
to c, 12 cycloalkyl, Cm, heterocycloalkyl, aryl, and 
heteroaryl gronps, are optionally substituted by one or 
more C1-12 alkyl 

eaoh saturated earbon in R", including the optional fused nng, rs 
further optionally and independently substituted by -O. =S. 
NNRV =N-OR 2 , =NNHCOR 2 , =NNHC 0j R 2 , =NN SOj R , or 

=NR *. wherein each R 2 may be to same or different and is as 

defined above; and 

each substitutable nitrogen atom in R" is optionally substituted 
by R 8 , COR 2 , SD 2 R 2 or CO. R 2 , wherein eachR 2 andR maybe 
the same or different and is as defined above; 

is NK 5 ; O, S or Cm alkylene mat is optionally substitute. 1 by one or more 
of halogenrhaloa^y., OR 2 , SR 2 , N0 2 , CN m 2 R 

nrW* ^cor 2 , m 2 co 2 R 2 , co* 2 , cor 2 , conr r , 

SCO)* 2 , SONH 2 , S(0)R 2 , SO^R 2 , NRW 2 . wherem each R 
may be the same or afferent and is as defined above and R » H. Cm 
alkyl, Cm alkoxy, CMhaloalkyl or CMhaloalkyl; and 

is absent or is NR 6 , O, CR«R«, or Cm alkylene wherein each R« may be 

j • tj r alkvl Ci & alkoxy or C1-4 haloalkyl; 
the same or different and is H, C1-4 alkyl, U-4 an™ y 

and 

is O, S orNR 7 wherein eachR 2 maybe the same or different andis 
hydrogen, Cm alkyl optionally substituted with one or more of hahde, 
OR 8 , NR 8 R 8 or aryl, where R 8 is independently H, Cm alkyl, Cm alkoxy, 
CMhaloalkyl or CMhaloalkoxy; 



and the pharmaceutical^ acceptable salts, and other pharmaceutical^ acceptable 
biohydrolyzable derivatives thereof, including esters, amides, carbamates, 
carbonates, ureides, solvates, hydrates, affinity reagents or prodrugs thereof. 

For the avoidance of doubt, when a group as defined above contains two or more 
radicals, e.g. the radical R 2 , as for example in the groups S0 2 NR 2 R 2 and 
NR 2 COR 2 , the radicals R 2 may be the same or different. 

For the purposes of this invention, "alkyl" means a straight chain or branched 
alkyl radical of 1 to 12 carbon atoms, preferably 1 to 6 carbon atoms and most 
preferably 1 to 4 carbon atoms including but not limited to methyl, ethyl, n- 
prbpyi; Isopfopyl, n-butyl, sec-butyl-, isobutyl, tert*utyl etc. The term "alkenyl" 
. means a straight chain or branched alkylenyl radical of 2 to 12 carbon atoms, 
preferably 2 to 6 carbon atoms and most preferably 2 to 4 carbon atoms, and 
containing one or more carbon-carbon double bonds and includes but is not 
limited to ethylene, n-propyl-l-ene, n-propyl-2-ene, isopropylene, etc.. The term 
"alkynyl" means a straight chain or branched alkynyl radical of 2 to 12 carbon 
atoms, preferably 2 to 6 carbon atoms and most preferably 2 to 4 carbon atoms, 
and containing one or more carbon-carbon triple bonds and includes but is not 
limited to ethynyl, 2-methylethynyl etc.. The term ''cycloalkyl" means an 
saturated or partly unsaturated 3-12 membered cyclic alkyl group and includes 
but not limited to cyclopropyl, cyclobutyl, cyclopentyr, cyclohexyl etc.. 
Cycloalkyl groups may be optionally substituted or fused to one or more aryl, 
heterocyclyl or cycloalkyl group. "Heterocycloalkyl" means a 3-12 membered 
saturated or partly unsaturated cycloalkyl containing one or more hetero atom 
selected from N, S and O. "Haloalkyl" means an alkyl radical substituted with 
one or more halide atoms for example CH 2 CH 2 Br, CF 3 or CC1 3 . 

"Carbocyclyl" relates to a saturated, partly unsaturated or unsaturated 3-10 
membered hydrocarbon ring, including cycloalkyl and aryl. 
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being fused to one or mote saturate* 

Untited to phenyl, napthyi, anthracenyl or phenanthracenyl. 

« i m membered aryl containing one or more 
Tfeteroaryl" means an aromauc 3-10 membered ary 

j _ xr n nr S and containing one nng or Deuig 
heteroatoms selected from N, O or b ana 

one or more saturated or unsaturated rings and. 

„,„ — ■ 

25 triazine, triazole, and tnthiane;. 

Halogen means F, CI, Br or I, preferably F. 

30 more of afcyl, h», Imogen, OR^S R_ ^ ^ 

^dependent* selected from hydrogen, Cm *J - ^ me 

R is aryl, more preferable phenyl or napth 1, ^ R 

heterocyclyl gronp is preferably furanyl, duophenyl, pyndyl q 
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is phenyl, it is preferably substituted in the 3-(meta) position or the 4-(para) 
position. 

When R is substituted, the preferred substituent is F, CI or Br, more preferably 
F; or haloalkyl, preferably CF 3 , or alkyl, preferably methyl, ethyl or propyl. 
Most preferably, R is 3-fluorophenyl. 

R' is preferably Cm alkyl, alkenyl or alkynyl, especially when Y stands for an 
alkylene group. R' may also stand for aryl, preferably phenyl, or a heteroaryl 
containing up to 3 hetero atoms, or a cycloalkyl or heterocycloalkyl group, each 
of which may be fused to one or more aryl, heteroaryl, cycloalkyl or 
heterocycloalkyl rings, each optionally substituted by one or more of alkyl, 
halide or alkoxy. 

R» is preferably H, C„ alkyl (e.g. methyl, ethyl or propyl), aryl, heteroaryl, 
cycloalkyl or heterocycloalkyl. 

X is preferably NR 5 , most preferably NH, or a straight chain or branched Cm 
alkylene and preferably methylene or ethylene; 

Y is preferably either absent or a straight of branched chain Cm, e.g. methylene 
or methylmethylene, or NH especially when X stands for NR 5 . 

Z is preferably O. 

Preferably aryl is phenyl or napthyl; alkylaryl is preferably methyl or ethyl 
carrying one or more phenyl groups (for example -CHaPh or -C(Ph) 3 ) wherein 
the aryl group may be substituted by any of the substituents discussed above e.g. 
methoxy; heterocyclyl is preferably 2-pyridyl, 4-pyridyl, 2-quinolinyl, 2- 
pyrimidinyl, pyrazinyl, 2-quinoxalinyl, 1-isoquinolinyl or 4-quinolinyl, more 
preferably 2-pyridyl or 4-pyridyl, the cycloalkyl group is a 3, 4, 5, 6 or 7 
membered ring and can be fused to one or more aryl, heterocyclyl or cycloalkyl 
group. 
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M p h enyi ^ — - - ^ 2 

, *rn TsTH or alkoxv; preferably naphthyl groups are option y 

pou ps M e optional —ted with h», al*y>, CN ox attoxy. 

WW* haJogen ^ P. CI or Br. a*y, is prefab* methyl, ethyl, propyl or 
butyl; haloalkyl is preferably CF 3 . 

Reprove compounds according to the firs, aspect o, the invention are 
illustrated below. 
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pharmaceutical* acceptable salts of ft ^ ^ ^ 

from organic acids such as acetic acd mab amd, 

acid, phenylacetic acd, mandehc 

^phonic acid and p-— ^^L^ 
hydrochloric and snlphuric acd and the hke, gtvmg 
hyphenate, p-toluenesulphonate, hydrochloride an ^ 
■m respectWely or those derived^ bases such as J. ^ 

- t r it — - 

compounds for this mve notassi um aluminium, iron, 

^esium, zinc arm the l*e. Sal. can base 

-.S- b -----^trr^oic bases 
addition salts with compounds of the present 

wh ich are nontoxic and stiong ^^^7^ and 
^n^CS^T- as mono-, di, aud 
, ctbl, monl, - 

methylpiperazme; morpnoime, cu j 
tris(hydroxymethyl) aminomethane; and the like. 

j in a convent ional manner using methods well known in 
Salts may be prepared m a convention 

* 1 am**™ salts of said basic compounds may De pi v 
. the art. Acid addition salts fe rf 

i ■ w base compounds according to the first or 

dissolving the free base comp ^ 

. the invention in aqueous or aqueous alcohol solution o ^ 
containing the required acid. Where a corned ot ^ 

acidic function, a base salt of said compound may « of 
compound with a suitable base. The acid or base salt m y 
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can be obtained by concentrating the solution e.g. by evaporation. The 
compounds of this invention may also exist in solvated or hydrated forms. 

The invention also extends to a prodrug of the aforementioned compounds. A 
prodrug is any compound that may be converted under physiological conditions 
or by solvolysis to any of the compounds of the. invention or to a 
pharmaceutically acceptable salt of the compounds of the invention. A prodrug 
may be inactive when administered to a subject but is converted in vivo to an 
active compound of the invention. 

The compounds of the invention may contain one or more asymmetric carbon 
atoms and may exist in racemic and optically active forms. The first aspect of 
the invention covers all of these compounds. 



one or 



The present invention also provides a process for the manufacture of any or 
more of the compounds of the general formula I as defined above. According to 
the process, a compound of the general formula II in which R and R" are as 
defined above and R 13 stands for C a . 6 straight or branched alkyl, undergoes a 
condensation reaction with the compound of the general formula HI to form the 
compound of the general formula I in which Z stands for oxygen. 



< 



"N N 



|_ 2 -X-Y-R' 



Rl 3 Si 



,X — Y — R' 



*N N 

In the formulae H and HI, L 1 and L 2 stand for radicals that together form a 
condensation product, e.g. H and OH or H and CI. The condensation reaction 
occurs in a solution in a polar aprotic solvent such as e.g. dimethylformamide or 
dichloromethane under the influence of coupling agents such as, for instance 
WSCHC1, DCC, BOP, PyBrOP, etc., and in the presence of a tertiary amine 
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(e , famine, and «ben— le CHOBX). A— J 
o.jcmondeor^ony.chloride.andthe^ifl.outpunficauon.reac.ed., 
e.g. amines of formula HI. 



The compound of the general formula I 



20 



25 




z 

FT 



• h „ Z stands for O can be converted into.the compounds of the genera, 
" W,UCh Z Ttz^dsforSby action ofP 4 S,o opdonailyin *e presence of 

formula I in which Z standa „ orotic solvent or other 

10 ahaseCg-pyridin^acuonofLawesson'sreagen ^ be 

simil ar reagent, Compounds of general formu, 

converted into the compounds of the general formula ^1 n ^ 

7l t . , tsjtt oH NH 3 , primary amine/P(0)Cl 3 system, iney m y 
by action of NH 2 OH, JNH 3 , P ' hydrazine and its 

_ j- T {7 _^ bv the reaction with NH 2 OH, rM±i 3 , 
be prepared from I (Z-J>) oy me rc* 

15 derivatives. 

accordance with the present invendon, the compound of the general formula ! 
canbemadefromthe compound of the general formulalV. 



(IV) 



H 



, nf ^ „neral formula IV can be made from 7-azarndole 
The compound of the general r & ^ ^ 

according to processes Known m * * ^ M. - a, 

(WO00/56710) and Viaud, M.-C. e, al. (EP0737685) 
(W099/21859).An example of a suitable scheme for the producuo 
compound of the general formula IV is: 



f 
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HBr 3 



HN 




Zn 



Br AcOH 




ArB(OH) 2 

hn— 4 (PPha)Pda 2 
o " 




IV 



Compound IV can be halogenated in the 2 position to form a compound of the 
general formula V in which hal stands for a halogen, principally F or CI. The 
halogen derivative V can be prepared from IV, e.g. by the action of neat 
P(0)C1 3 at elevated temperature (about 100°C), e.g.: 

Ar 

P(0)CI 3 





(where Ar stands for an optionally substituted aryl group). Compound V can 
then be hydrogenated, e.g. with hydrogen in the presence of a suitable metal 
catalyst, such as e.g. palladium on activated carbon, and suitable amine such 
as e.g. triethylamine to form the compound of the general formula VI in which 
R" stands for hydrogen. The reaction can be run using a solution of 
compound V in a single solvent (e.g. alcohol, such as methanol or ethanol) or 
a mixture of solvents including e.g. an alcohol, dichloromethane, chloroform, 
etc., e.g. 

Ar 

H 2 /Pd-C 





VI 

In order to make a compound of the general I in which R" stands for a radical 
other than hydrogen, the R" radical can be introduced into the compound of the 
formula VI 




I 

H 



R" 



VI 
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. a with a phenylsulphonyl group which may be inur 
position, e.g. with a pnenyi v protecting 
lament With an a*yl Uthium and reaction with " d 
^oup, ,g. phenylsulphonylhaMe to tarn a compound of the gen 
-*„«^o w n r>rotectine group: 



group, e.g. pi«uj»»~r ^ 

DC in which prot stands for a protecting group: 
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30 



Prot 



i_ ^ ^ run be introduced into compound 
^ m * » ri e a radical other than hydrogen) can be intra 
Group R (i- e - araui^ ... f R » to form a 

* ,»mnle alkvl lithium followed by a halide ot k 
K using, for example, tikyl mm ^ 

compound of the general formula VI, in which R ^ a 



hydrogen: 




(VI) 



_„»v,»r radical as defined above) 
.„ ,• u.h 6" io hvdTOEen or another raoic<u o» 
Compound VI (in which R is nyorog 

he orotected in the 1 position by trialkylsilanyl habde of the general 
can be protected in th P fcy ^ actI0n of . 

(R» )3 Si-haUde in which R is as define ^ ^ 

strongbase, sueb as n-bntyllithium on a solohon of Vim 

as .etrahydrofuran, followed by uialhylsUanyl hahde («< 
inasui^lesolvenfltofonnacompoundofthegeneralformmaVH. 



FU 

vn 
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Compound VII can be halogenated in the 3 position, preferably by action of an 
equimolar amount of bromine (either neat or as a solution in a suitable solvent 
such as CC1 4 , CH 2 C1 2 , etc.) on a solution of compound VH in the same or similar 
solvent containing a slight excess of amine (e.g. pyridine), at or around room 
temperature to form a compound of general formula Vffl (in which hal stands 
for halogen, preferably bromine), which can be reacted with a alkali metal 
compound, e.g. alkyl Uthium such as tertiary butyl lithium, followed by C0 2 to 
form the compound of the general formula II 

i i 




n 



in which Z is O and L 1 is OH. 

The use of the intermediates of the general formula VI 

VI 



XXX. 



' N N R" 
H 



wherein R and R" are as defined for the first aspect of the invention, in the 
manufacture of the. compounds of the general formula I is novel and forms a 
third aspect of the present invention 

Examples of intermediates of the third aspect are illustrated below: 
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An intermediate of the third aspect of the. invention may be converted 
another intermediate of the general formula VI. 



The present invention also encompasses a process for manufacturing a 
compound of the general formula I, the process comprising providing a starting 
material, which is commercially available or can be produced by a method 
known in the art, converting the starting material to form an intermediate 
compound of the general formula VI using a process as described above or a 
process known in the art (and optionally converting the intermediate compound 
so formed into another intermediate compound) and then converting the 
intermediate compound into a compound of the first aspect using a process as 
described above or a process known in the art (and optionally converting the 
compound of the general formula I so formed into another compound of the 
general formula ). 

The present invention also provides a composition comprising a compound of 
the general formula I as defined above in combination with a pharmaceutically 
acceptable carrier, diluent or excipient. 

The composition may also comprise one or more additional active agent, such as 
an anti-inflammatory agent (for example a p38 inhibitor, glutamate receptor 
antagonist, or a calcium channel antagonist), a chemotherapeutic agent and/or an 
antiproliferative agent. 

Suitable carriers and/or diluents are well known in the art and include 
pharmaceutical grade starch, mannitol, lactose, magnesium stearate, sodium 
saccharin, talcum, cellulose, glucose, sucrose, (or other sugar), magnesium 
carbonate, gelatin, oil, alcohol, detergents, emulsifiers or water (preferably 
sterile). The composition may be a mixed preparation of a composition or may 
be a combined preparation for simultaneous, separate or sequential use 
(including administration). 
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The composition according to the invention for use in the aforementioned 
indications may be administered by any convenient method, for example by oral 
(including by inhalation), parenteral, mucosal (e.g. buccal, sublingual, nasal), 
rectal or transdermal administration and the compositions adapted accordingly. 

For oral administration, the composition can be formulated as liquids or solids, 
for example solutions, syrups, suspensions or emulsions, tablets, capsules and 
lozenges. 

A liquid formulation will generally consist of a suspension or solution of the 
compound or physiologically acceptable salt in a suitable aqueous or non- 
' aqueous" liquid carriers) for example water, ethanol, glycerine, polyethylene 
glycol or an oil. Hie formulation may also contain a suspending agent, 
preservative, flavouring or colouring agent. 

A composition in the form of a tablet can be prepared using any suitable 
pharmaceutical carriers) routinely used for preparing solid formulations. 
Examples of such carriers include magnesium stearate, starch, lactose, sucrose 
and microcrystalline cellulose. 

A composition in the form of a capsule can be prepared using routine 
encapsulation procedures. For example, powders, granules or pellets containing 
the active ingredient can be prepared using standard carriers and then filled into 
a hard gelatin capsule; alternatively, a dispersion or suspension can be prepared 
using any suitable pharmaceutical carriers), for example aqueous gums, 
celluloses, silicates or oils and the dispersion or suspension then filled into a soft 
gelatin capsule. 

Compositions for oral administration may be designed to protect the active 
ingredient against degradation as it passes through the alimentary tract, for 
example by an outer coating of the formulation on a tablet or capsule. 
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Typical parenteral compositions consist of a solution or suspension of the 
compound or physiologically acceptable salt in a sterile aqueous or non-aqueous 
carrier or parenteral^ acceptable oil, for example polyethylene glycol, polyvinyl 
pyrrolidine, lecithin, arachis oil or sesame oil. Alternatively, the solution can be 
lyophilised and then reconstituted with a suitable • solvent just prior to 
administration. 

Compositions for nasal or oral administration may conveniently be formulated 
as aerosols, drops, gels and powders. Aerosol formulations typically comprise a 
solution or fine suspension of the active substance in a physiologically 
acceptable aqueous or non-aqueous solvent and are usually presented in single or 
multidose quantities in sterile form in a sealed container, which can take the 
form of a cartridge or refiU for use with an atomising device. Alternatively the 
sealed container may be a unitary dispensing device such as a single dose nasal 
inhaler or an aerosol dispenser fitted with a metering valve which is intended for. 
disposal once the contents of the container have been exhausted. Where the 
dosage form comprises an aerosol dispenser, it will contain a pharmaceutically 
acceptable propellant. The aerosol dosage forms can also take the form of a 
pump-atomiser. 

Compositions suitable for buccal or sublingual administration include tablets, 
lozenges and pastilles, wherein the active ingredient is formulated with a carrier 
such as sugar and acacia, tragacanth, or gelatin and glycerin. 

Compositions for rectal or vaginal administration are conveniently in the form of 
suppositories (containing a conventional suppository base such as cocoa bupr), 
pessaries, vaginal tabs, foams or enemas. 

Compositions suitable for transdermal administration include ointments, gels, 
patches and injections including powder injections. 

Conveniently the composition is in unit dose form such as a tablet, capsule or 
ampoule. 
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fc ^, - — — — — 

composition according .0 the invention, as descnbed above^ 
can be carried out by standard techniques well taiown in the art *>d involve 
clining a -pound according , the « aspect of the — ^ * 
pharmaceutical* acceptable carrier or diluent. Ue compos*™ may be m 

product, e.g. a functional food, fn the latter case the food product itself may 
as the pharmaceutically acceptable carrier. 

or' a composition containing the compound, for use in tiierapy/medicme. 

The compounds of the present invention are inhibitors of INK, auch as JNK1, 
^TTlNB. in particular, me compounds of me present invennon am 
JNK2, or jini>j. nresent invention inhibit 

inhibitors of JNK3. Preferably, the compounds of the present 

JNK3 specifically. 

One advantage of the compounds of the present invention is ^ ^ 
good stability ,0 liver microsomes, at leas, when tested and hence are are 

not rapidly metabolicaUy removed from the body. 

The compounds are therefore useful for conditions for which inmbMon. rf W 
Lty i beneficial. Thus, preferably, this aspect pmvides a compound 
ZLormulal, or a composition o, tile present invention, as described above 
general lormu , „ f „ TNK mediated disorder. The compounds of 

for the prevention or treatment of a JNK-mediateu 

fce general formula I may thus be useri for the inhibition o, JKK, more 
preferably for the inhibition of JNK3. 

A ..JNK-mediated disorder" is any disease or deleterious condition in which 
a role. Examples include neurodegenerative disorder (mcludmg 
ZZ, inflammatory disease, a disorder tinted to apoptosis, pa^riy 
neuronal apoptosis, autoimmune disease, destructive bone disorder, proliferative 



25 



disorder, cancer, infectious disease, allergy, ischemia reperfasion injury, heart 
attack, angiogenic disorder, organ hypoxia, vascular hyperplasia, cardiac 
hyperh-ophy, thrombin induced platelet aggregation and any condition associated 
with prostaglandin endoperoxidase synthase-2. The compounds of the present 
invention may be used for any of these IMS-mediated disorders. 

The compounds of the present invention are particularly useful for the 
prevention or treatment of a neurodegenerative disorder. In particular, the 
neurodegenerative disorder results torn apoptosis and/or inflammation. 
Examples of neurodegenerative disorders are: dementia; Alzheimer's disease; 
Parkinson's dise.se; Amyotrophic Lateral Sclerosis; Huntington's disease; semle 
' chorea; Sydenham 1 * chorea; hypoglycemia; head and spinal cord trauma 
including traumatic head injury; acute and chronic pain; epilepsy and secures; 
olivopontocerebellar dementia; neuronal cell death; hypoxia-related 
neurodegeneration; acute hypoxia; glutamate toxicity including glutamate 
neurotoxicity; cerebral ischemia; dementia linked to meningitis and/or neurosts; 
cerebrovascular dementia; or dementia in an HIV-infected patient 

The neurodegenerative disorder may be a peripheral neuropathy, including 
mononeuropathy, multiple mononeuropathy or polyneuropathy. Examples of 
peripheral neuropathy may be found in diabetes mellitus, Lyme disease or 
uremia; peripheral neuropathy caused by a, toxic agent; demyelinating disease 
such as acute or chronic inflammatory polyneuropathy, leukodystroph.es, or 
Guillain-BajnS syndrome; multiple mononeuropathy secondary to a collagen 
vascular disorder (e.g. polyarteritis nodosa, SLE, Sjogren's syndrbme); multiple 
mononeuropathy secondary to sarcoidosis; multiple mononeuropathy secondary 
to a metabolic disease (e.g. diabetes or amyloidosis); or multiple 
mononeuropathy secondary to an infectious disease (e.g. Lyme disease or HIV 
infection). 

The compounds of the invention can also be used to prevent or treat disorders 
resulting torn inflammation. These inciude, for example, inflammatory bowel 
disorder, bronchitis, asthma, acute pancreatitis, chronic pancreatitis, allergies of 
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various types, and possibly Alzheimer's disease. Autoimmune diseases winch 
^ also be treated or prevented by the eompounds of the present invendon 
include rheumatoid arthritis, systemio lupus erythematosus, gtamerulonephnus, 
scleroderma, chronic thyroiditis, Graves's disease, autoimmune gastritis, diabetes, 
autoimmune haemolytis anaemia, autoimmune neutropaenia, mrombocytopenta, 
atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerose 
ulcerative colitis, Crohn's disease, psoriasis or graft v S host disease. 

A compound of the present invention may be administered simnltanermsly. 
subsequendy or sequentially with one or more other active agent, snch as an 
anti-inflammatory agent e.g. p38 inhibitor, glutamate receptor antagotust, 
calcium channel antagonist, a chemotherapeutic agent or an antiproliferative 
agent For example, for acute treatment, a P 38 inhibitor may be administered to 
a patient prior to administering a componnd of the present invenhon. 

The eompounds of the invention will normally be administered in a daily dosage 
re ^men (for an adult patient) of, for example, an oral dose of between 1 mg and 
2000 mg, preferably between 30 mg and 1000 mg, e.g. between 10 and 250 mg 
or an intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 
100 mg, preferably between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the 
compound of the formula (I) or a physiologically acceptable salt thereof 
calculated as the free base, the compound being administered 1 to 4 times per 
day. Suitably the compounds will be administered for a period of continuous 
therapy, for example for a week or more. 

Accordingly the present invention relates to a method of beating or preventing a 
JNK-mediated disorder in an individual, which method comprises admnustenng 
,o said individual a compound of the first aspect or a composition oontaimng that 
compound: The active compound is preferably administered in a cumulative 
effective amonnt. The individual may be in need of the treamrent or prevent™. 
Any of the JNK-mediated disorders hated above in relation to the sixth aspect 
ma y be tire snbjeet of treatment or prevention according to the seventh aspect 
One or more other active agent may be administered to the., individual. 
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simultaneously, subsequently or sequentially to administering fte compound. 
The other active ageut may be an anti-inflammatory ageut such as a p38 
inhibitor, glutamate receptor antagonist, calcium channel antagomst, a 
chemotherapeutic agent or an antiproliferative agent, but is preferably P 38 
inhibitor for acute treatment. 



The present invention provides the use of a compound of the general formula I 
in the manufacture of a medicament for the prevention or treatment of a JNK- 
mediated disorder. The medicament may be used for treatment or prevention of 
any. of the JNK-mediated disorders bated above in relation to tbe sixth aspect. 
" Again the compound of the present invention may be admimstered 
simultaneously, subsequently or sequentially with one or mom other active 
agent, preferably a p38 inhibitor for acute treatment. 

According to the present invention, there is also provided an assay for 
determining the activity of the compounds of the present invention, compnsmg 
providing a system for assaying the activity and assaying the activity of the 
compound. Preferably the assay is for the JNK inhibiting activity of the 
compound, more preferably it is for the JNK3-specific inhibiting activity of the 
compounds. The compounds of the invention may be assayed in vitro, m vtvo, 
in silica, or in a primary cell culture or a cell line. In vitro assays include assays 
mat determine inhibition of either the kinase activity or ATPase activity of 
activated JNK. Alternatively, in vitro assays may quantitate the abmty of a 
compound to bind JNK and may be measured either by radiolabelling the 
compound prior to binding, then isolating the inhibitonONK complex and 
determining the amount of the radiolabel bound or by running a compeution 
experiment where new inhibitors are incubated with JNK bound to known 
radioligands. An example of an assay which may be used is Scintillation 
Proximity Assay (SPA), preferably using radiolabeled ATP. Another example 
is BUS A. Any type or isoform of JNK may be used in these assays. 
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U a ye, further aspect of the present invention, there is provided a method of 
inhibiting the activity or function of a JNK, particuiarly JNK3, which method 
comprises exposing aJNKtoa compound or a composition of the first or four* 
aspect of the present invention. Tire method may he performed in a research 
m L, in in **». or in rfv„ such as in an anima, mode,. 

animal mode, may a kainic acid model in rat or mice, traumatic bran mjury 

model in rat, or MPTP in mice. 

All features of each of the aspects apply to all other aspects mutatis mutandis. 
Below, the present invention is illustrated using non-limiting examples. 



EXAMPLES 
S ynthesis of examt 



N 




HN 



* 9a. — & 



Zn 




"9 



B(OH) 2 



AcOH H W (PPh 3 )PdCI 2 




P(0)CI 3 




H 2 /Pd-C 




1 . n-BuLi 
> 

2. TBSCI 




TBS' 



Br 2 



pyridine 




TBS 



1. f-BuLi 

2. C0 2 




H 2 N 
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HOBT, /-Pr 2 NEt 



N «^y-COOH BOP 
TBS 

10 




11 



Scheme 1 
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3,3-Dibromo-l,3-dihydro-pyrroIo[2,3-b]pyridin-2-one(2) 

r 




Technical (90%) pyridinium tribromide (220.4 g, 0.62 mol) was added 
portionwise over a period of 30 min to a stirred suspension of 7-azaindole (1, 
27.13 g, 0.23 mol) in f-BuOH (1.36 L). The mixture was stirred at r.t for 3 h, and 
more pyridinium tribromide (73.3 g, 0.21 mol) was added in one portion. After 
additional stirring at r.t. for 2 h, the solvent was evaporated under reduced 
pressure/The residue was separafed betweeli waft* AcOEt=l : 1 (4.2 L): The 
aqueous layer was extracted with AcOEt (2x800 mL). Combined organic 
solutions were washed with water (2x500 mL), brine, dried (MgS0 4 ) and 
concentrated to dyness in vacuum. The residue was triturated with CH 2 C1 2 (1500 
mL) for 20 min. The solid was filtered off, washed with CH 2 C1 2 (250 mL) and 
dried in vacuum to afford 2 (49.85 g, 75%) as yellow powder. X H NMR (400 
MHz, DMSCM*) 5 7.16 (dd, 7 = 7.4, 5.1 Hz, 1H), 7.98 (dd, 7 = 7.4, 1.5 Hz, 1H), 
8.19 (dd, J= 5.1, 1.5 Hz, 1H), 11.97 (bs, 1H). 

3,3,5-Tribromo-l,3-dihydro-pyrrolo[2,3-b]pyridin-2-one(3) 

Br 

Bf2 




HN 

2 3 




Bromine (13.4 mL, 0.262 mol) was added dropwise over a period of 30 min to a 
cooled (ice bath) and stirred suspension of 2 (37.86 g, 0.131 mol) in watenf- 
BuOH=l:l (1500 mL). CooUng bath was removed and the mixture was stirred at 
r.t. overnight. Then the solution was cooled to 15 °C and saturated aqueous 
solution of NaHC0 3 (278 mL) was added. A yellow suspension, which was 
formed, was concentrated in vacuum (bath temperature<32 °C) until about 1000 
mL of condensate was collected. The solid was filtered off, washed with water 
(200 mL), and dried in vacuum to afford 3 (40.85 g, 85%) as tan powder. 



r 



10 



15 



20 



30 



„ Br 



25 




HN 



Zn 
, >- 

AcOH 




Zinc dust (34.0 g, 0.52 mo!) was added in anal! portion «o a stirred suspension 

or j ^u. s, (stconK iy exothermic reaction; 

temperature was maintained between 20-25 C (strongly 

external ice bath coding). Addition took about 20 mm. Coohng ha* was 
Lve^andsth^gwascontmuedatrXf^h.Thesoh. — * 

. * 1 v-i ff«f> two 1 avers were separated. The organic layer 
n ^o mi > k After stirring for 1 h the two layers* v 

rwthe^uwith X.OMa.ueousN.CO, solution (50 mL). !,e combrned 

Resolutions were dried w im MgSG 4 (200 g) and concentrated^The m^ual 

, .,• THFaOOOmL) and insoluble material was filtered off. 
solid was dissolved mTHF (2000 mL) ana 

^e filtrate was concentrated to dryness in vacuum to afford 16.* g, 72* 
.an solid. . HN MR(400MHz,DMSO-*) 5 3.57 (s,2H),7.75 (m, lH),8. 1 4(m, 

1H), 11.13 (bs, 1H). 

W 3.Bl»o^phe n yl)-ip-da.y*.. Py «T.Io [ ^b]p y rid i n^ne(S) 




"9 



B(OH) g 
(PPh 3 )PdCI 2 HN- 

5 



A mixture of 4 (X6.63 g, 78.5 mmo.), 3-fluoropheny.boromc acid (16.47 g, H7. 
nrmol), Pd(PPh 3 ) 2 CU (2.73 g, 6.60 mmo.), LiCl (9.95 g, 023 - , 

(470 mL) was refluxed overnight More PdffPr^CU d-30 g, 3 

added and reflux was continued for 24 h. lire mixture was cooled, and tire 
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organic layer was separated and washed with brine (100 mL). The washings 
were combined with the aqueous layer and extracted with AcOEt (4x400 mL). 
Combined extracts were washed with brine, added to the organic layer and dried 
with MgSC-4. The solution was concentrated to dryness in vacuum to give 26.98 
g of brown semisolid, which was triturated with ether:hexane=l:l (2x500 mL). 
The residue was dried in vacuum to afford 5 (16.85 g, 94%) as tan solid, which 
was used in the next step without further purification. *H NMR (400 MHz, 
CDCI3) 8 3.66 (s, 2H), 7.08 (dddd, / = 8.4, 8.2, 2.4, 0.9 Hz, 1H), 7.22 (ddd, J = 
10.0, 2.4, 1.7 Hz, 1H), 7.30 (ddd, /= 8.1, 1.7, 0.9 Hz, 1H), 7.43 (ddd, / = 8.2, 
8.1, 6.0 Hz, 1H), 7.69 (s, 1H), 8.36 (d, /= 2.1 Hz, 1H), 8.98 (bs, 1H). 



2-CbJoro-5-(3-fluoro-phenyl)-lH-pyrrolo[2,3-b]pyridine(6) 

P(0)C1 3 




5 




A suspension of 5 (16.52 g, 72.4 mmol) in neat P(0)C1 3 (21.5 mL, 0.231 mol) 
was stirred at 100-105 °C for 4 h. The mixture was then cooled to r.t., diluted 
withp-xylene (100 mL) and concentrated to dryness in vacuum. The residue was 
separated between saturated aqueous NaHCOs - AcOEt. 10% aqueous solution 
of Na 2 C0 3 was added to basif y the aqueous layer to P H 9. Organic phase was 
separated and the aqueous layer was extracted with AcOEt (8x300 mL). 
Combined organic solutions were dried MgS0 4 , concentrated, and the residue 
was purified by silicagel chromatography (SGC) using CH 2 C1 2 : AcOEt as eluent 
in gradient to afford recovered starting material 5 (0.76 g, 5%). The desired 
product was then crystallized from acetone to afford 6 (10.06 g, 56%), thin tan 
needles. *H NMR (400 MHz, CDCI3) 8 6.47 (s, 1H), 7.08 (tdd, 7=8.1, 2.3, 1.5 
Hz, 1H), 7.33 (ddd, J = 9.9, 2.3, 1.6 Hz, 1H), 7.38-7.48 (m, 2H), 8.03 (d, J = 2.1 
Hz, 1H), 8.53 (d, 7= 2.1 Hz, 1H), 11.46 (bs, 1H). 

5-(3-Fluoro-phenyl)-lH-pyrrolo[2,3-b]pyridine (7) 
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H 2 /Pd-C 



HN- 

6 7 

A „ o, chloride 6 (5 .23 g , 2U -ft 10% ™C (2.7 g), E,3 N ^ 
iTmmol) in THF:MeOH=5 :1 (180 mL) was stirmd under H 2 overnight. More 

b mlon and fce solution was cone— to dryness m vacumn. 
removed Dy m ^ ^ (up 

7.40-7.48 0.. 3H), 8.14 (47=2.! Hz, 1H), 8.57 (d, 7= 2.1 Hz, 1H), 9.91 (bs, 
1H). 

Htert-Butyl-dimethy.-s^^ 
b]pyridine (8) 



1. n-BuLi 

, 

2. TBSCI 



7 8 

miniT 34 3mmol)wasaddeddropwise 
9 5 M solution of n-Buli in hexane (13.7 mL, 34.3 mmu , 

jyi somuun . , . T//:n4? 28.5 mmol) in 

to a stirred and cooled (-78 °Q solution of azauidole 7 ^ 
OT(30m L). Afters — waaaUrre.foriO^ C.PMAP 

^ol) in 7HF (2.5 mL). The mixture was stured at -78 C for 1 i 

was removed me mixture was stirred a. r.t. for 3 days, and separated between 
was removed, m ^ extracted 

AcOEtsaturated aqueous NaHC0 3 solution, me 9 
wi*AcOBt(3x). Combined organic solutions were toed (MgSO,), 
withAcUBtw ,or-rwithhexane:benzeneaseluentin 
eonccntrated, and separated by means of SGC with hexane 

w ff „i S z-7 <o e 81%) as white solid, ti JNrvm 
gradient (up to 15 % benzene) to afford 8 (7.50 g, 
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(400 MHz, CDCI3) 5 0.67 (s, 6H), 0.96 (s, 9H), 6.59 (d, J = 3.5 Hz, IH), 6.99- 
7.07 (m, IH), 7.29 (d, /= 3.5 Hz, IH), 7.33 (ddd, 7= 10.9, 3.0, 1.7 Hz, IH), 
7.38-7.44 (m, 2H), 8.04 (d, 7= 2.3 Hz, IH), 8.51 (d, J = 2.3 Hz, IH). 

3.Bromo.lKtert-butyl-dimeth y l-silaB y l)-5-(3-fluoro.phenyl)-lH- 
pyrrolo[2,3-b]pyridine (9) 



Bf2 





pyridine "^X^-Br 
TBS'" ~ TBS ' tS 

8 - 9 

A solution of Br 2 (1.12 mL, 21.8 mmol) in CCU was added.dropwise to a stirred 
and cooled (0 °C) solution of 8 (7.10 g, 21.8 mmol) and pyridine (2.1 mL, 26.2 
mmol) in-dry CHCI3 (330 mL). Progress of the reaction was followed by TLC. 
When the reaction was completed, aqueous NaHC0 3 - Na 2 S 2 C 3 solution was 
added. The organic solution was separated and the aqueous layer was extracted 
with CH 2 C1 2 (3x100 mL). Combined organic solutions were dried (MgS0 4 ), 
concentrated and purified by SGC with hexane:benzene as eluent in gradient (up 
to 14% benzene) to afford 9 (8.47 g, 91%) as tan solid. >H NMR (400 MHz, 
CDCI3) 8 0.65 (s, 6H), 0.97 (s, 9H), 7.02-7.10 (m, IH), 7.29 (s, IH), 7.33-7.38 
(m, IH), 7.40-7.47 (m, 2H), 7.97 (d, J = 2.2 Hz, IH), 8.51 (d, J = 2.2 Hz, IH). 

Htert-Butyl-dime^^ 
b]pyridine-3-carboxylic acid (10) 




1. f-BuLi 



2. C0 2 




COOH 



TBS 



TBS' 



10 



1 7 M solution of *-BuLi in pentane (24.8 mL, 42.2 mmol) was added dropwise 
over a period of 25 min to a stirred and cooled (-78 °C) solution of 9 (8.20 g, 
20.3 mmol) in THF (93 mL) at such a rate that the temperature did not exceed - 



r 



10 



15 



20 



25 
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65 °C After the addition, .he mixtirre was stirred for 1 h at -78 °C. Dry gaseous 
CO, was introduced to the flask over a period of 10 miu (exothermic reaction, 
external dry ice bath). When the exothermic reaction subsided, cooling bath was 
rem oveO, and the mixture was auowed to reach 0 «C. The mixture was then 
separated between brine-AcOEt. The aqueous layer was extracted wfth AcOEt 
(2X). Combined organic solutions were dried dried (MgS0 4 ), concenti*ed and 
purified by SGC with CH 2 C, 2 :AcOEt as eluent in gradient (up to 12% AcOEOto 
afford 10 (5.74 g, 76%) as tan solid. 'H NMR (400 MHz, CDC1,) 5 0.71 (a, 6H), 
0.99 (s, 9H), 7.05-7.12 (m, 1H), 7.37-7.42 (m, 1H), 7.43-7.50 (m, 2H), 8.11 (a, 
1H), 8.58 (d, 7= 2.3 Hz, 1H), 8.61 (d, 7= 2.3 Hz, 1H). 

S-(3^u.ro-phenyl)-lH^^ 
benzylamide (11) 




H 2 N 



9 



COOH 



HOBT, /-Pr 2 NEt- 
WSCHCI 




TBS' 



10 



11 



To a solution of benzylaruine (4.4 pL, 40.3 pmol) in dry CH 2 C1 2 (0.5 mL) was 
added carboxylic acid 10 (15 mg, 40.5 pmol), WSCHCI (9.32 mg, 44.86 pruol), 
HOBT (5.5 mg, 40.5 pmol) and i-Pr.NEt (7.1 pL, 40.8 pmol) and me reaction 
M leftto stir at ,t. overnight. Separation by LCMS (CombiPrep ODS-AM 
column) using water - acetonitrile as eluent (in gradient) afforded amide 11 
(2 33 mg 17 %) as a white solid. 'HNMR (400 MHz, CDCI3) 6 4.70 (d, J = 5.5 
Hz, 2H), 6.18 (t, J = 5.5 Hz, 1H), 7.29-7.44 (m, 8H), 7.80 (s, 1H), 8.57 (d, J = 
1.8 Hz, 1H), 8.66 (d, J= 2.1 Hi, 1H). 

An example of tire synthesis of the intermediate VI in which R" is not hydrogen 
will now be described: 

T^d. nf « amP - * ' djaAsfltuted 7-nrrslmM. derivative 14 



c 




1 . n-BuLi 



2. PhS0 2 CI 




PhQ 2 S 



12 
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1. f-BuLi 
— > 

2. Etl 




Scheme 2 



NaOH 
>- 

EtOH 




14 



10 



15 



20 



l-Benzenesulfonyl-5-^^^ 




1. n-BuLi 

._ i 

2. PhS0 2 C! 




Ph0 2 S' 



12 



2 5 M solution of n-Buli in hexane (2.47 mL, 6.18 mmol) was added dropwise 
to a stirred and cooled (-78 °C) solution of azaindole 7 (1.088 g, 5.13 mmol) m 
THF (5.5 mL). After the mixture was stirred for 20 min at -78 °C, neat PhS0 2 Cl 
(0.785 mL, 6.2 mmol) was added dropwise. The mixture turned brown. Stirring 
at -78 °C was continued for 0.5 h. Cooling bath was removed, the mixture was 
stirred at r.t. overnight, and separated between AcOEt: saturated aqueous 
NaHC0 3 solution. The aqueous layer was extracted with AcOEt (2x5 mL). 
Combined organic solutions were washed with brine, dried (MgS0 4 ), 
concentrated, and separated by means of SGC with hexane:AcOEt as eluent in 
gradient to afford 12 (1.6705 g, 92%) as white solid. >H NMR (400 MHz, 
CDCI3) 5 6.66 (d, J = 4.0 Hz, IH), 7.08 (dddd, J = 8.4, 8.0..2.5, 1.1 Hz, IH), 
7 25(ddd, J = 9.9, 2.5, 1.7 Hz, IH), 7.33 (ddd, / = 7.8, 1.7, 1.1 Hz, IH), 7.43 
(ddd, /= 8.0, 7.8, 6.0 Hz, IH), 7.47-7.53 (m, 2H), 7.57-7.62 (m, IH), 7.78 (d, / 
= 4.0 Hz, IH), 7.99 (d, J = 2.2 Hz, IH), 8.21-8.26. (m, 2H), 8.63 (d, / = 2.2 Hz, 
IH). 

(13) 
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PhOzS' 




1. tBuU 


2. Etl 



PhOjS' 'a 

12 « 

! 7 M solution of ,-BuLi in pentane (0.71 mL, 1 .20 mmol) was added dropwise 
to a stirred and cooled (-78 °C) solution of 12 (352.0 mg, 1.00 mmol) in THE 
(2 0 mL) The mixture turned red-brown. After the addition, the mixture was 
stirred for 30 min at -78 °C. Neat EtI (150 pL, 1.88 mol) was added in one 
portion, and the mixture was allowed to reach 0 °C over a period of Ih 15 mm. 
"The reaction was quenched by the addition of saturated aqueous NaHCO, 
solution. The mixture was then extracted with AcOEt (3x3 mL). Combined 
organic solutions were washed with brine, dried (MgS0 4 ), concentrated and 
purified by SGC with hexa„e:AcOEt as eluent in gradient to afford 13 (138.5 
mg 36%) as white solid. 'H NMR (400 MHz, CDCW 5 1.42 (t, J = 7.3 Hz, 3H), 
3.21 (qd, 7 = 7.3, 1.2 Hz, 2H), 6.39 (t, 7 = 1.2 Hz, IH), 7.07 (dddd, 7= 8.4, 8.0 
2.5, 1.0 Hz, IH), 7.25 (ddd, 7= 9.9, 2.5, 1.7 Hz, IH), 7.34 (ddd, 7 = 7.7. L7 1.0 
ttz IH), 7.42 (ddd, 7= 8.0, 7.7, 5.9 Hz, IH), 7.46-7.51 (m, 2H), 7.54-7.60 (m, 
HC, 7.86 (d, 7= 2.2Hz, IH), 8.15-8.19 (m, 2H), 8.57 (d, 7= 2.2 Hz, IH). 

2-Ethyl-5-(3-fluoro-phenyl)-lH-pyrrolo[Z 1 3-b]pyridine(14). 




NaOH 
EtOH 




14 



Amixtureofl3(50.0rng,0.132mmol)andlO%aqueoussolutionofNaOH 
(1 5 mL) in abs EtOH (3.0 mL) was refluxed for 40 mir,, cooled and diluted wrth 
wafer (10 mL). White precipitate which appeared was filtered off, washed w,th 



water (10 mL) and dried in vacuum to 



afford 14 (27.95 mg, 88%) as white solid. 
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>H NMR (400 MHz, CDCI3) 6 1.42 (t, J = 7.6 Hz, 3H), 2.89 (qd, J = 7.6, 0.8 Hz, 
2H) 6 27 (dt, J = 2.1, 0.8 Hz, IH), 7.02-7.09 (m, IH), 7.30-7.36 (m, IH), 7.38- 
7.46 (m, 2H), 7.99 (dd, 7 = 2.1, 0.6 Hz, IH), 8.43 (d, 7 = 2.1 Hz, IH), 9.70 (bs, 
IH). 

Examples of inhibitory potency against JNK3 kinase 
fiVKI , TNK2. - SPA assay 

A typical assay for testing the activity of compounds to inhibit JNKl, JNK2 and 
JNK3 enzymes is as follows: 



1 Compound is dissolved in DMSO to a convenient concentration and this is 
diluted in 10% DMSO to a five times concentrate of the desired starting 
concentration (frequently 1:100). 



2. 



10 pi of 500 mM EDTA is added to alternative wells of the Opti-plate row, 
which will receive kinase reaction plus DMSO. This creates the negative 
control. 

For the JNK2 and JNK3 assay, compounds are prepared in six 2-fold 
dilutions with water and each concentration is tested in duplicate. For the 
JNKl assay compounds are prepared in four 5-fold dilutions with water 
which are tested in triplicate. Controls are treated identically. 

20 pi per well of each compound concentration is transferred to an Opti- 
plate, in duplicate. 

30 pi (JNK2/3 SPA) or 50 pi (JNKl SPA) of substrate solution (25 mM 
HEPES P H 7.5; lOmM magnesium acetate with 3.33pM ATP (JNK2/3) or 
2pM ATP (JNKl), approximately 7.5 kBq [y-33P] ATP, GST-c-Jun, in 
water) is added to each well. 
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6. 50 pi (JNK2/3 SPA) or 30 0 0NK1 SPA) of kinase solution (INK in 25 xnM 
HEPES pH 7.5, lOmM Mg Acetate) is added to each well. 



Kinase 


Kinase per well (Mg) 


GST-c-Jun per well (Mg) 


JNK1 


0.25 


1 


JNK2 


~02 




JNK3 


0.16 


1.2 



5 7. The plate is incubated for 30 minutes at room temperature. 

8. 100 pi of bead/stop solution is added to each well (5 mg/ml glutathione- 
PVT-SPA beads, 40 mM ATP in PBS). 



10 



15 



9. Plates are sealed and incubated for 30 minutes at room temperature, 
centrifuged for 10 minutes at 2500g and counted. 

10 The IG50 values are calculated as the concentration of the compound being 
tested at which the phosphorylation of c-Jun is decreased to 50% of the 
control value. Example IC50 values for the compounds of this invention are 
given in Table 1. 



Examples of inhibitory potency against JNK3 




39 

Table 1. IC 50 values for selected compounds against JNK3 



Compound 


JNK3 
ICn (uM) 




0 78 








0.85 . 


rS o ill 




NM"e 2 


0.52 


O P 1 





40 



Claims 

1 . A compound of formula I as defined below: 



R 




R" 



wherein: 

R stands for carbocyclyl, substituted carbocyclyl, heterocyclyl, or substituted 
■ heterocyclyl, "wherein 

the optionally substituted carbocyclyl or optionally substituted 
heterocyclyl group is optionally fused to an unsaturated, partially 
unsaturated or fully saturated five to seven membered ring containing 
zero to three heteroatoms, 

each substitutable carbon atom in R, including the optional fused ring, is 
optionally and independently substituted by one or more of Q-12 alkyl, 
carbocyclyl, or heterocyclyl, halogen, haloalkyl, OR 2 , SR 2 , N0 2 , CN, 
NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR 2 C0 2 R 2 , COaR 2 , 
COR 2 , CONR 2 R 2 , S(0) 2 R 2 , SONH 2 , S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0) 2 R 2 , 
wherein each R 2 may be the same or different and is as defined below 
and wherein: 

the C1-12 alkyl optionally incorporates one or two insertions 
selected from the group consisting of -O-, -C(O)-, -N(R )-, -S(O)- 
and -S(0 2 )- wherein each R 2 may be the same or different and is 
as defined below; 

the Q-i2 alkyl, carbocyclyl, or heterocyclyl group is optionally 
substituted by one or more of halogen, haloalkyl, OR 2 , SR 2 , N0 2 , 
CN, NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR 2 C02R 2 , 
COzR 2 , COR 2 , CONR 2 R 2 , S(0)2R 2 , SONH 2 , S(0)R 2 , SOzNRV, 
NR 2 S(0>2R 2 ; wherein each R 2 may be the same or different and 
is as defined below and 
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the carbocyclyl, or heterocyclyl group is optionally substituted by 
. one or more C1-12 alkyl, 
each saturated carbon in the optional fused ring is further optionally and 
independently substituted by =Q, =S, =NNHR 2 , NNR 2 R 2 , =N-OR 2 , 
=NNHCOR 2 , =NNHC02R 2 , =NNS0 2 R 2 , or =NR 2 , wherein each R 2 may 
be the same or different and is as defined below; and 
each substitutable nitrogen atom in R is optionally substituted by R 3 , 
COR 2 , SC-2R 2 or COaR 2 , wherein each R 2 and R 3 may be the same or 
different and is as defined below; 

is hydrogen , C W2 alkyl or aryl, optionally substituted by one or more of 
C M alkyl, halogen, C„ bdo^. P R lv- SR ^. NO A C *' 
NR 4 COR 4 , NR 4 CONR*R 4 , NR 4 COR 4 , NR 4 C0 2 R 4 , C0 2 R 4 , COR, 
CONR 4 2 , S(G) 2 R 4 , SONH 2) S(0)R 4 , S0 2 NR 4 R 4 , NR 4 S(0) 2 R 4 , wherein 
the d.12 alkyl group optionally incorporates one or two insertions 
selected from the group consisting of -O-, -N(R 4 )-, -S(0)- and -S(0 2 >, 
wherein each R 4 may be the same or different and is as defined below; 
is C, i 2 alkyl or aryl, optionally substituted by one or more of C w alkyl, 
halogen, Cm haloalkyl, OR 4 , SR 4 , NO z , CN, NR 4 R 4 , NR 4 COR 4 , 
NR 4 CONR 4 R 4 , NR 4 COR 4 , NR 4 C02R 4 , C0 2 R 4 , COR 4 , CONR 4 2 , S(0) 2 R , 
SONH 2 , S(0)R 4 , S0 2 NR 4 R 4 , NR^CO)^ 4 , wherein the Ci-n alkyl group 
optionally incorporates one or two insertions selected from the group 
consisting of -O-, -N(R 4 )-, -S(0> and -S(0 2 )-, wherein each R 4 may be 
the same or different and is as defined below; 
1 is hydrogen, C M alkyl, or C M haloalkyl; 

is Ci.« alkyl, Qwa alkenyl, C 2 . 12 alkynyl, carbocyclyl or heterocyclyl, 

each of which is optionally substituted, wherein: 

the optionally substituted carbocyclyl or heterocyclyl group is 
optionally fused to one to three unsaturated, partially unsaturated 
or fully saturated five to seven membered rings containing zero to 
three heteroatoms, 

each substitutable carbon atom in R\ including the optional fused 
ring, is optionally and independently substituted by one or more 
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of Cm2 alkyl, C3.12 cycloalkyl, C3-12 heterocycloalkyl, aryl, 
heteroaryl halogen, haloalkyl, OR 2 , SR 2 , N0 2 , CN, NR 2 R 2 , 
NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR 2 C0 2 R 2 , C0 2 R 2 , COR 2 , 
CONR 2 R 2 , S(0)2R 2 , SONH2, S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0)2R 2 , 
wherein each R 2 may be the same or different and is as defined 

above and wherein: 

the C1-12 alkyl group optionally incorporates one or two 
insertions selected from the group, consisting of -O-, - 
C (0)-, -N(R 2 )-, -S(0)- and-S(0 2 )-, wherein eachR 2 may 
be the same or different and is as defined above; 
the Ci-12 alkyl, C3-12 cycloalkyl, C3-12 heterocycloalkyl, 
aryl, or heteroaryl groups are optionally substituted by one 
or more of halogen, haloalkyl, OR 2 , SR 2 , N0 2 ,.CN, 
NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR'COzR 2 , 
CO2R 2 , COR 2 , CONR 2 R 2 , S(0) 2 R 2 , SONH2, S(0)R 2 , 
S0 2 NR 2 R 2 , NR 2 S(0) 2 R 2 , wherein each R 2 may be the 
same or different and is as defined above; and 
the C 3 -i 2 cycloalkyl, C3-12 heterocycloalkyl, aryl, or 
heteroaryl groups are optionally substituted by one or 
more Cm alkyl groups; 
each saturated carbon in R\ including the optional fused ring, is 
further optionally and independently substituted by =0, =S, 
NNR 2 R 2 , =N-OR 2 , =NNHCOR 2 , =NNHC0 2 R 2 , =NNS02R 2 , or 
=NR 2 , wherein each R 2 may be the same or different and is as 
defined above; and 

each substitutable nitrogen atom in R' is optionally substituted by 
R 3 , COR 2 , S0 2 R 2 or C0 2 R 2 wherein each R 2 and R 3 may be the 
same or different and is as defined above; 



is hydrogen, C1-12 alkyl, carbocyclyl or heterocyclyl, each of which i 
optionally substituted, wherein: 
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the said carbocyclyl or heterocyclyl is optionally fused to one to 
three unsaturated, partially unsaturated or fully saturated five to 
seven membered ring containing zero to three heteroatoms, 
each substitute carbon atom in R'\ including the optional 
fused ring, is optionally and independently substituted by one or 
more of C,. 12 alkyl, C 3 . 12 cycloalkyl, C3-12 heterocycloalkyl, aryl, 
heteroaryl, halogen, haloalkyl, OR 2 , SR 2 , N0 2 , CN, NR 2 R 2 , 
NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , NR 2 CO z R 2 , C0 2 R 2 , COR 2 , 
CONR 2 R 2 , S(0) 2 R 2 , SONH 2 , S(0)R 2 , S0 2 .NR 2 R 2 , NR 2 S(0) 2 R 2 , 
wherein each R 2 may be the same or different and is as defined 

below and wherein: ..... 

the Ci-12 alkyl group optionally incorporate one or two 
insertions selected from the group consisting of -O-, - 
C(O)-, -N(R 2 )-, -SCO)- and -S(0 2 )-; 
the Ci-ia alkyl, C 3 -i 2 cycloalkyl, C 3 -i 2 heterocycloalkyl, 
aryl, and heteroaryl groups are optionally substituted by 
one or more of halogen, haloalkyl, unsaturated or partly 
saturated cycloalkyl, aryl, or heteroaryl, OR 2 , SR 2 , N0 2 , 
CN, NR 2 R 2 , NR 2 COR 2 , NR 2 CONR 2 R 2 , NR 2 COR 2 , 
NR 2 C0 2 R 2 , C0 2 R 2 , COR 2 , CONR 2 R 2 , S(0) 2 R 2 , SONH 2 , 
S(0)R 2 , S0 2 NR 2 R 2 , NR 2 S(0)2R 2 , wherein each R 2 may 
be the same or different and is as defined above; and 
the C 3 . I2 cycloalkyl, C 3 . 12 heterocycloalkyl, aryl, and 
heteroaryl groups, are optionally substituted by one or 
more C1-12 alkyl 

each saturated carbon in R", including the optional fused ring, is 
further optionally and independently substituted by =0, =S, 
NNR 2 R 2 , =N-OR 2 , =NNHCOR 2 , =NNHC0 2 R 2 , =NNS02R 2 , or 
=NR 2 , wherein each R 2 may be the same or different and is as 
defined above; and 

each substitutable nitrogen atom in R" is optionally substituted 
by R 3 , COR 2 , S0 2 R 2 or C0 2 R 2 , wherein each R 2 and R 3 may be 
. the same or different and is as defined above; 



44 



X is NR 5 ; O, S or Cm alkylene that is optionally substituted by one or more 
of halogen, haloalkyl, OR 2 , SR 2 , N0 2 , CN, NR 2 R 2 , NR 2 COR 2 , 
NR 2 CONR 2 R 2 , NR 2 COR 2 , NR 2 C0 2 R 2 , C0 2 R 2 , COR 2 , CONR 2 R 2 , 
S(0)2R 2 , SONH 2 , S(0)R 2 , SOzNR'R 2 , NR 2 S(0)2R 2 , wherein each R 2 
may be the same or different and is as defined above and R 5 is H, Cm 
alkyl, Cm alkoxy, Cm haloalkyl or Cm haloalkyl; and 

Y is absent or is NR 6 , O, CR 6 R 6 , or Cm alkylene wherein each R 6 may be 
the same or different and is H, Cm alkyl, Cm alkoxy or Cm haloalkyl; 
and 

Z is O, S or NR 7 wherein each R 7 may be the same or different and is 

hydrogen, Cm alkyl optionally substituted with one or more of halide, 
OR 8 , NR 8 R 8 or aryl, where each R 8 may be the same or different and 
stand for H, C M alkyl, Cm alkoxy, C M haloalkyl or C M haloalkoxy; 

and the pharmaceutical^ acceptable salts, and other pharmaceutical^ acceptable 
biohydrolyzable derivatives thereof, including esters, amides, carbamates, 
carbonates, ureides, solvates, hydrates, affinity reagents or prodrugs thereof. 

2. A compound as claimed in claim 1, wherein R is an aryl or heteroaryl 
radical, optionally substituted with one or more of alkyl, haloalkyl, halogen, 
OR 9 , SR 8 , SOR 9 , N(R 9 ) 2 , wherein each R 9 may be the same or different, and 
stand for hydrogen, Cm alkyl or haloalkyl. 

3. A compound as claimed in claim 1 wherein R is an optionally substituted 
aryl, preferably phenyl or napthyl. 

4. A compound as claimed in claim 3, Wherein R is phenyl substituted in 
the 3-(meta) position. 
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5. A compound as claimed in claim 3 or claim 4, wherein R is substituted 
aryl and the substituent is F, CI or Br, preferably F; or haloalkyl, preferably CF 3 , 
or alkyl, preferably methyl, ethyl or propyl. 

6. A compound as claimed in any one of claims 1 to 5, wherein R' is C w 
alkyl, alkenyl or alkynyl. 

7. A compound as claimed in claim 6, wherein Y stands for an alkylene 
group. 

8. A compound as claimed in any one of claims 1 to 5, wherein R' stands 
for aryl! preferably phenyl, or a heteroaryl containing up to 3 hetero atoms, or a 
cycloalkyl or heterocycloalkyl group, each of which may be fused to one or 
more aryl, heteroaryl, cycloalkyl or heterocycloalkyl rings, each optionally 
substituted by one or more of alkyl, halide alkyl haloalkyl, alkoxy or haloalkoxy. 



9. A compound as claimed in any one of claims 1 to 8, wherein R" is H, 
Cm alkyl (e.g. methyl, ethyl or propyl), aryl, heteroaryl, cycloalkyl or 
heterocycloalkyl. 

10. A compound as claimed in any one of claims 1 to 9, wherein X is NR 5 , 
most preferably NH, or a straight chain or branched C w alkylene, e.g. 
methylene or ethylene; 

11. A compound as claimed in any one of claims 1 to 10, wherein Y is either 
absent or a straight of branched chain Cm. e.g. methylene or methylmethylene. 

12. A compound as claimed in any one of claims 1 to 10, wherein Y is NR 6 ' 
e.g. NH, wherein R 6 is as defined in claim 1. 

13. A compound as claimed in claim 13, wherein X stands for NR 5 wherein 
R 5 is as defined in claim 1. 



14. A compound as claimed in any one of claims 1 to 13 , wherein Z is 

15. A compound as claimed in claim 1, which is one of the following: 





J 





,NH 





;>NH 



HN- 



HN- 



O \__ 
H 





HN 



'J3 




HN 




HN 
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16. A prodrug of a compound as defined in any of claims 1 to 15 

17. A process for the manufacture of any one or more of the compounds of 
any one of claims 1 to 15 which comprises condensing a compound of the 
general formula II with the compound of the general formula HI:. 



< 



'N N 
R^ 3 Si 



L 2 - X • Y - Ft' 



,X — Y — R' 



in which R, R', R" X and Y are as defined in any one of claims 1 to 15, Z is O, 
r 13 stands for C M straight or branched alkyl andL 1 and L 2 stand for radicals that 
together form a condensation product, e.g. H and OH, to form the compound of 
the general formula I as defined in any one of claims 1 to 15, in which Z stands 
for oxygen. 

18. A process as claimed in claim 17, wherein the compound of the general 
formula II (in which Z stands for O and L 1 stands for OH) is formed by reacting 
a compound of the general formula VHI 

,hal 




N ijl R" 
Si(R 13 ) 3 



in which R 13 , R and R" are as defined in claim 17 and hal stands for a halogen 
atom, preferably bromine, with an alkali metal alkyl, e.g. an alkyl lithium such 
as tertiary butyl lithium, and then reacting the product so obtained with C0 2 . 
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19. A process as claimed in claim 18, wherein the compound of the general 
formula VUI is formed by halogenating (preferably with bromine) the compound 
of the formula VII in the 3 position 



XXX. 



M' N R" 
Si(R 13 ) 3 



in 



which Ris, R and R" are as defined in claim 17. 



20. A process as claimed in claim 19, wherein the compound of the general 
formula VII is formed by reacting a compound of the general formula VI 




X, 



n" n R" 

H 



in which R and R" are as defined in claim 17, with an alkali metal alkyl, e.g. an 
alkyl lithium such as normal or tertiary butyl hthium, followed by reacting the 
product so obtained with R 13 3 Si-hal, in which R, 3 , is as defined in claim 17 and 
hal stands for a halogen atom. 

21. A process as claimed in claim 20 or 21, wherein the compound of the 
general formula VI, in which R" stands for hydrogen, is formed by 
hydrogenating a compound of the general formula V: 



R 




in which R is as defined in claim 17 and hal stands for a halogen atom, e.g. 
using hydrogen and a catalyst such as Pd-C. 
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22. A process as claimed in claim 20, wherein the compound of the general 
formula VI, in which R" is as defined in claim 17 except that it does not stand 
for hydrogen, is formed by protecting the compound of the general formula VI, 

H 



in which R" stands for hydrogen, in the 1 position with a suitable protecting 
radical, e.g. with an arylsulphonyl group, such as a phenylsulphonyl group, to 
form a compound of the general formula IX 

Prot 

in which R is as defined in claim 17 and prot stands for the protecting group, and 
treating the compound of the general formula IX with an alkali metal alkyl, e.g. 
an alkyl lithium, and then with a compound R"-hal (where hal stands for a 
halogen, preferably iodine, and R' ' is as defined in claim 17 except that it does 
not stand for hydrogen) to form the compound of the general formula X 




in which R and R" are is as defined in claim 17 except that R" does not stand 
for hydrogen and in which prot stands for the protecting group, and removing 
the protecting group, e.g. phenylsulphonyl, to form a compound of the general 
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formula VI in which R and R" are is as defined in claim 17 except that R" does 
not stand for hydrogen. 



23. A process as claimed in claim 21 or 22, wherein the compound of the 
5 general formula VI is selected from: 











OOH 



TB 



PhOjS' 





. HN- 




HN- 



OEl 



r 



NMe 2 




NMb 2 
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NMe 2 




TBS 



NMez 


NMe 2 

V 




rS 


jfc — Br 


N-s rS 


TBS"^ 


tbs' N 



-COOH 



10 



24. A process as claimed in any one of claims 21 to 23, wherein the 
compound of the general formula VI, in which R" stands for hydrogen, is 
formed by hydrogenating a compound of the general formula V, 




in which R is as defined in claim 17 and hal stands for a halogen atom, e.g. 
using hydrogen and a catalyst such as Pd-C. 



15 



20 



25. A process as claimed in claim 24, wherein the compound of the general 
formula V is formed by halogenating a compound of the general formula IV in 
the 2 position, 



. H 



25 



30 



in which R is as defined in claim 17. 

26. ' A process as claimed in any one of claims claim 17. to 25, Which includes 
the further step of converting the compound of the general formula I in which Z 
stands for O into a compound of the general formula I in which Z stands for S or 
NR. 7 . 



j 
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27. A composition comprising a compound as defined in any of claims 1-15 
in combination with a pharmaceutical^ acceptable carrier, diluent or excipient. 

28. A composition as claimed in claim 27 further comprising one or more 
other active agent. 

29.. A composition as claimed in claim 28 wherein the composition further 
comprises an anti-inflammatory agent, for example a p38 inhibitor. 

30. A process for the manufacture of a composition as defined in any of 
claims 27-29, comprising combining a compound as defined in any of claims 1- 
15, and any additional active agent, with the pharmaceutically acceptable carrier 
or diluent. 

31. A compound as defined in any of claims 1-15, or a composition as 
defined in any of claims 27-29, for use in therapy. 

32. A compound as defined in any of claims 1-15, or a composition as 
defined in any of claims 27-29, for inhibiting JNK. 

33. A compound as defined in any of claims 1-15, or a composition as 
defined in any of claims 27-29, for selectively inhibiting JNK3. 

34. A compound as defined in any of claims 1-15, or a composition as 
defined in any of claims 27-29, for use in the prevention or treatment of a JNK- 
mediated disorder. 

35. A compound or a composition as claimed in claim 34, wherein the 
disorder is a neurodegenerative disorder (including dementia), inflammatory 
disease, a disorder linked to apoptosis, particularly neuronal apoptosis, 
autoimmune disease, destructive bone disorder, proliferative disorder, cancer, 
infectious disease, allergy, ischemia reperfusion injury, heart attack, angiogenic 

.disorder, organ. hypoxia, vascular hyperplasia, cardiac hypertrophy, thrombin 



53 

induced platelet aggregation and/or any condition associated with prostaglandin 
endoperoxidase synthase-2. 



36. A compound or composition as claimed in claim 35, wherein the 
neurodegenerative disorder results from apoptosis and/or inflammation. 

37. A compound or composition as claimed in claim 35 or claim 36, wherein 
the neurodegenerative disorder is: dementia; Alzheimer's disease; Parkinson's 
disease; Amyotrophic Lateral Sclerosis; Huntington's disease; senile chorea; 
Sydenham's chorea; hypoglycemia; head and spinal cord trauma including 
traumatic head injury; acute and chronic pain; epilepsy and seizures; 
olivopontocerebellar dementia;' ' neuronal cell death; hypoxia-related 
neurodegeneration; acute hypoxia; glutamate toxicity including glutamate 
neurotoxicity; cerebral ischemia; dementia linked to meningitis and/or neurosis; 
cerebrovascular dementia; or dementia in an HIV-infected patient. 

38. A compound or composition as claimed in claim 35 or 36, wherein the 
neurodegenerative disorder is a peripheral neuropathy, including 
mononeuropathy, multiple mononeuropathy or polyneuropathy, such as may be 
found in diabetes mellitus, Lyme disease or uremia; peripheral neuropathy 
caused by a toxic agent; demyelinating disease such as acute or chronic 
inflammatory polyneuropathy, leukodystrophies or Guillain-Barre syndrome; 
multiple mononeuropathy secondary to a collagen vascular disorder (e.g. 
polyarteritis nodosa, SLE, Sjogren's syndrome); multiple mononeuropathy 
secondary to sarcoidosis; multiple mononeuropathy secondary to a metabolic 
disease (e.g. diabetes or amyloidosis); or multiple mononeuropathy secondary to 
an infectious disease (e.g. Lyme disease or HTV infection). ■ 

39. A compound Or composition as claimed in claim 35, wherein the disorder 
is inflammatory bowel disorder; bronchitis; asthma; acute pancreatitis; chronic 
pancreatitis; allergies of various types; Alzheimer's disease; autoimmune disease 

' such as rheumatoid arthritis, systemic lupus erythematosus, glumerulonephritis, 
scleroderma, chronic thyroiditis, Graves's disease, autoimmune gastritis, diabetes, 
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autoimmune haemolytis anaemia, autoimmune neutropaenia, thrombocytopenia, 
atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, 
ulcerative colitis, Crohn's disease, psoriasis or graft vs host disease. 

40. A method of treating or preventing, a JNK-mediated disorder in an 
individual, which method comprises administering to said individual a 
compound as claimed in any of claims 1-15 or a composition as claimed in any 
of claims 27-29. 

41 . A method as claimed in claim 40, wherein the individual is in need of the 
treatment or prevention of the disorder. 

42. A method as claimed in claim 40 or 41, wherein the disorder is a 
neurodegenerative disorder (including dementia), inflammatory disease, a 
disorder linked to apoptosis, particularly neuronal apoptosis, autoimmune 
disease, destructive bone disorder, proliferative disorder, cancer, infectious 
disease, allergy, ischemia reperfusion injury, heart attack, angiogenic disorder, 
organ hypoxia, vascular hyperplasia, cardiac hypertrophy, thrombin induced 
platelet aggregation and/or any condition associated with prostaglandin 
endoperoxidase synthase-2. 

43. A method as claimed in claim 42, wherein the neurodegenerative 
disorder results from apoptosis and/or inflammation. 

44. A method as claimed in claim 42 or 43, wherein the neurodegenerative 
disorder is: dementia; Alzheimer's disease; Parkinson's disease; Amyotrophic 
Lateral Sclerosis; Huntington's disease; senile chorea; Sydenham's chorea; 
hypoglycemia; head and spinal cord trauma including traumatic head injury; 
acute and chronic pain; epilepsy and seizures; olivopontocerebellar dementia; 
neuronal cell death; hypoxia-related neurodegeneration; acute hypoxia; 
glutamate toxicity including glutamate neurotoxicity; cerebral ischemia; 
dementia linked to meningitis and/or neurosis; cerebrovascular dementia; or 
dementia in an HIV-infected patient. 
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45. A method as claimed in claim 42 or 43, wherein the neurodegenerative 
disorder is a peripheral neuropathy, including mononeuropathy, multiple 
mononeuropathy or polyneuropathy, such as may be found in diabetes mellitus, 
Lyme disease or uremia; peripheral neuropathy caused by a toxic agent; 
-demyelinating disease such as acute or chronic inflammatory polyneuropathy, 
leukodystrophies or Guillain-Barre" syndrome; multiple mononeuropathy 
secondary to a collagen vascular disorder (e.g. polyarteritis nodosa, SLE, 
Sjogren's syndrome); multiple mononeuropathy secondary to sarcoidosis; 
multiple mononeuropathy secondary to a metabolic disease (e.g. diabetes or 
amyloidosis); or multiple mononeuropathy secondary to an infectious disease 
(e.g. Lyme disease or HIV infection). 

46. A method as claimed in claim 40, 41 or 42, wherein the disorder is 
inflammatory bowel disorder; bronchitis; asthma; acute pancreatitis; chronic 
pancreatitis; allergies of various types; Alzheimer's disease; autoimmune disease 
such as rheumatoid arthritis, systemic lupus erythematosus, glumerulonephritis, 
scleroderma, chronic thyroiditis, Graves's disease, autoimmune gastritis, diabetes, 
autoimmune haemolytis anaemia, autoimmune neutropaenia, thrombocytopenia, 
atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, 
ulcerative colitis, Crohn's disease, psoriasis or graft vs host disease. 

47.. A method as claimed in any of claims 40-46, wherein one or more other 
active agent is administered to the individual simultaneously, subsequently or 
sequentially to administering the compound. 

48. A method as claimed in claim. 47, wherein the other active agent is an 
anti-inflammatory agent such as a p38 inhibitor. 

49. Use of a compound as defined in claim 1-15 in the manufacture of a 
medicament for the prevention or treatment of a JNK-mediated disorder. 
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50. Use as claimed in claim 49, wherein the disorder is a neurodegenerative 
disorder (including dementia), inflammatory disease, a disorder linked to 
apoptosis, particularly neuronal apoptosis, autoimmune disease, destructive bone 
disorder, proliferative disorder, cancer, infectious disease, allergy, ischemia 
reperfusion injury, heart attack, angiogenic disorder, organ hypoxia, vascular 
hyperplasia, cardiac hypertrophy, thrombin induced platelet aggregation and/or 
any condition associated with prostaglandin endoperoxidase synthase-2. 

51. Use as claimed in claim 50, wherein the neurodegenerative disorder 
results from apoptosis and/or inflammation. 

52. Use as claimed in claim 50 or 51, wherein the neurodegenerative 
disorder is: dementia; Alzheimer's disease; Parkinson's disease; Amyotrophic 
Lateral Sclerosis; Huntington's disease; senile chorea; Sydenham's chorea; 
hypoglycemia; head and spinal cord trauma including traumatic head injury; 
acute and chronic pain; epilepsy and seizures; olivopontocerebellar dementia; 
neuronal cell death; hypoxia-related neurodegeneration; acute hypoxia; 
glutamate toxicity including glutamate neurotoxicity; cerebral ischemia; 
dementia linked to meningitis and/or neurosis; cerebrovascular dementia; or 
dementia in an HIV-infected patient. 

53. Use as claimed in claim 50 or 51, wherein the neurodegenerative 
disorder is a peripheral neuropathy, including mononeuropathy, multiple 
mononeuropathy or polyneuropathy, such as may be found in diabetes mellitus, 
Lyme disease or uremia; peripheral neuropathy caused by a toxic agent; 
demyelinating disease such as acute or chronic inflammatory polyneuropathy, 
leukodystrophies or Guillain-Barr6 syndrome; multiple mononeuropathy 
secondary to a collagen vascular disorder (e.g. polyarteritis nodosa, SLE, 
Sjogren's syndrome); multiple mononeuropathy secondary to sarcoidosis; 
multiple mononeuropathy secondary to a metabolic disease (e.g. diabetes or 
amyloidosis); or multiple mononeuropathy secondary to an infectious disease 
(e.g. Lyme disease or HTV infection). 



# • 

54. Use as claimed in claim 50, wherein the disorder is inflammatory bowel 
disorder; bronchitis; asthma; acute pancreatitis; chronic pancreatitis; allergies of 
various types; Alzheimer's disease; autoimmune disease such as rheumatoid 
arthritis, systemic lupus erythematosus, glumerulonephritis, scleroderma, chronic 
thyroiditis, Graves's disease, autoimmune gastritis, diabetes, autoimmune 
haemolytis anaemia, autoimmune neutropaenia, thrombocytopenia, atopic 
dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, ulcerative 
colitis, Crohn's disease, psoriasis or graft vs host disease. 

55. Use as claimed in any of claims 49-54, wherein the medicament further 
includes one or more other active agent. 

56. Use as claimed in claim 55, wherein the other active agent is an anti- 
inflammatory agent such as a p38 inhibitor. 

57. An assay for determining the activity of the compounds as defined in any 
of claims 1-15, comprising providing a system for assaying the activity and 
assaying the activity of a compound as defined in any of claims 1-15. 

58. An assay as claimed in claim 57, wherein the assay is for the JNK 
inhibiting activity of the compound, preferably for the JNK3-specific inhibiting 
activity of the compound. 

59.. An assay as claimed in claim 57 or 58, wherein the assay is a 
Scintillation Proximity Assay (SPA) using radiolabelled ATP, or is ELISA. 

60. A method of inhibiting the activity or function of a JNK, particularly 
JNK3, which method comprises exposing a JNK to a compound as defined in 
any of claims 1-15 or a composition as defined in any of claims 27-39. 



61. A method as claimed in claim 60, which is performed in a research 
model. 
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62. A method as claimed in claim 61, wherein the research model is an 
animal model. 

63. A compound or a composition substantially as described herein with 
reference to one or more of the examples. 

64. A method substantially as described herein with reference to one or more 
of the examples. 
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